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Objectives: On completion of this article, the readers should
be able to summarize the current evidence supporting the
various approaches for the management of postoperative
pain.

According to the American Society of Anesthesiologist
practice guidelines for acute pain management in the peri-
operative setting, acute pain is defined as pain present in a
surgical patient after a procedure.1 The World Health
Organization and International Association for the Study of
Pain have recognized pain relief as a human right.2 Poorly
managed postoperative pain can lead to complications and
prolonged rehabilitation.3 Uncontrolled acute pain is associ-
ated with the development of chronic pain with reduction in
quality of life.4 Appropriate pain relief leads to shortened
hospital stays, reduced hospital costs, and increased patient
satisfaction. As a result, the management of postoperative
pain is an increasingly monitored quality measure. The
Hospital Consumer Assessment of Health Providers and
Systems (HCAHPS) scores measures patient satisfaction
with in-hospital pain management and may have implica-
tions in regards to reimbursements.

The failure to provide good postoperative analgesia is
multifactorial. Insufficient education, fear of complications
associated with analgesic drugs, poor pain assessment and
inadequate staffing are among the causes. This review will
focus on the management of acute postoperative pain. The
goal of postoperative pain management is to relieve pain
while keeping side effects to a minimum. This is often best
accomplished with a multimodal approach. Recent trends in
minimally invasive surgery and enhanced recovery protocols
have addressed pain management in terms of these goals.

Assessment

Preoperative patient evaluation and planning is vital to
successful postoperative pain management. Recommended
preoperative evaluation includes a directed pain history, a
directed physical exam and a pain control plan; however, the
literature is insufficient in regards to efficacy.1 Likewise
patient preparation should include adjustments of preopera-
tive medications to avoid withdrawals effect, treatment to
reduce preoperative pain/anxiety, and preoperative initiation
of treatment as part of a multimodal pain management plan.
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Abstract The effective relief of pain is of the utmost importance to anyone treating patients
undergoing surgery. Pain relief has significant physiological benefits; hence, monitoring
of pain relief is increasingly becoming an important postoperative quality measure. The
goal for postoperative pain management is to reduce or eliminate pain and discomfort
with a minimum of side effects. Various agents (opioid vs. nonopioid), routes (oral,
intravenous, neuraxial, regional) and modes (patient controlled vs. “as needed”) for the
treatment of postoperative pain exist. Although traditionally the mainstay of postoper-
ative analgesia is opioid based, increasingly more evidence exists to support a
multimodal approach with the intent to reduce opioid side effects (such as nausea
and ileus) and improve pain scores. Enhanced recovery protocols to reduce length of
stay in colorectal surgery are becoming more prevalent and include multimodal opioid
sparing regimens as a critical component. Familiarity with the efficacy of available
agents and routes of administration is important to tailor the postoperative regimen to
the needs of the individual patient.
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There is some support that preoperative pain levels may
predict levels of postsurgical pain.5,6 Certain preoperative
variables such as age, anxiety levels, and depressionmay have
an effect on levels of postoperative pain.7 Higher postopera-
tive pain levels can be associated with lower quality of care.8

Although preoperative patient and family education are
recommended, the literature is equivocal regarding its impact
on postoperative pain, anxiety, and time to discharge.9,10

Pain needs to be quantified to be treated effectively. The
gold standard is the patient’s self-assessment done routinely
after surgery to measure the efficacy of pain management.
Several scoring tools are available but a 10-point pain assess-
ment scale, where 1 is no pain and 10 is the worst possible
pain imaginable, has been nationally accepted. The key to
adequate pain control is to reassess the patient and determine
if he or she is satisfied with the outcome. A satisfaction score
should be obtained together with a pain score so as to
minimize the chances that inadequately treated pain goes
unnoticed. Responsive analgesia management with good
patient communication is the key to a successful program.

Pre-emptive Analgesia

Analgesia administered before the painful stimulus occurs
may prevent or substantially reduce subsequent pain or
analgesic requirements. This hypothesis has prompted nu-
merous clinical studies, but few robust studies have clearly
demonstrated its efficacy. Effective pre-emptive analgesic
techniques use multiple pharmacological agents to reduce
nociceptor activation by blocking or decreasing receptor
activation, and inhibiting the production or activity of pain
neurotransmitters. Pre-emptive analgesia can be adminis-
tered via local wound infiltration, epidural or systemic ad-
ministration prior to surgical incision. A meta-analysis of
randomized trials reported patients receiving pre-emptive
local anesthetic wound infiltration and nonsteroidal anti-
inflammatory administration experience a decrease in anal-
gesic consumption, but no decrease in postoperative pain
scores. Pre-emptive epidural analgesia did showa decrease in
pain scores as well as analgesic consumption.11 Pre-emptive
local anesthetic injection around small laparoscopic port
incision sites was not effective in terms of managing postop-
erative visceral pain.12,13 Overall, pre-emptive analgesia may
offer some short-term benefits, particularly in ambulatory
surgery patients.

Opioid Analgesia

Despite years of advances in pain management, the mainstay
of postoperative pain therapy inmany settings is still opioids.
Opioids bind to receptors in the central nervous system and
peripheral tissues and modulate the effect of the nociceptors.
They can be administered via oral, transdermal, parenteral,
neuraxial, and rectal routes. The most commonly used intra-
venous opioids for postoperative pain are morphine, hydro-
morphone (dilaudid), and fentanyl. Morphine is the standard
choice for opiates and is widely used. It has a rapid onset of
actionwith peak effect occurring in 1 to 2 hours. Fentanyl and

hydromorphone are synthetic derivatives of morphine and
are more potent, have a shorter onset of action, and shorter
halflives compared with morphine.

All opioids have significant side effects that limit their use.
The most important side effect is respiratory depression that
could result in hypoxia and respiratory arrest. Hence, regular
monitoring of respiration and oxygen saturation is essential
in patients on opioids postoperatively. In addition, nausea,
vomiting, pruritus, and reduction in bowelmotility leading to
ileus and constipation are also common side effects of these
medications.14,15 Longer-term use of opioids can lead to
dependence and addiction. Once the patient is able to tolerate
oral intake, oral opioids can be initiated and continued after
discharge from the hospital. With the development of en-
hanced recovery protocols, particularly in colorectal surgery,
primarily opioid-based regimens are being challenged by
other agents and approaches to postoperative pain
management.16,17

Intravenous Patient-Controlled Analgesia
The concept of continuous intravenous and subsequently of
patient-controlled analgesia (PCA) came into practice in the
1970s.18,19 Morphine, hydromorphone, and fentanyl can be
administered through the PCA pump. This method of analge-
sia requires special equipment and gives patient better au-
tonomy and control over the amount of medication used.
However, both patients, as well as staff setting up the
equipment, require training for proper use. A meta-analysis
of 15 randomized controlled trials comparing IV PCA and
intramuscular-administered opioid showed that patients
preferred IV PCA and obtained better pain control with no
increase in side effects.20 A subsequent Cochrane Review
comparing IV opioid PCA with conventional IV “as needed”
opioid administration reported that IV PCA had more anal-
gesic effect and was preferred by patients based on satisfac-
tion scores. However, the amount of opioid used, pain scores,
length of hospital stay, and incidence of opioid-related side
effects were similar between the groups, concluding that PCA
is an efficacious alternative to conventional systemic analge-
sia when managing postoperative pain.21

Epidural and Spinal Analgesia

Epidural and spinal analgesia act as neuraxial regional blocks
and are used extensively in thoracic, abdominal, and pelvic
surgery. In epidural analgesia, a catheter is inserted into the
epidural space in the thoracic or lumbar spine and continuous
infusion of local anesthetic agent alongwith opioids results in
postoperative analgesia. A Cochrane database review of nine
randomized controlled trials comparing IV PCA and continu-
ous epidural analgesia (CEA) showed the latter to achieve
better pain control in the first 72 hours after abdominal
surgery.22 There was no difference in length of hospital
stay and adverse events between the two routes. Patients
with CEAhad a higher incidence of pruritus related to opioids.
Subsequent meta-analysis of randomized controlled trials
comparing the two modes of opioid delivery in colorectal
surgery showed that CEA significantly reduced postop pain
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and ileus, but was associated with pruritus, hypotension, and
urinary retention.23 A combination of local anesthetic and
opioid can be administered via a patient controlled epidural
pump, which lowers the dose requirements for each individ-
ual drug as well as the frequency of side effects.24

Insertion of epidural catheters is technically challenging,
and failure of adequate analgesia is seen in 27% of patients
after lumbar and 32% after thoracic epidural,25 despite ade-
quate catheter placement. In patients with successful analge-
sia from CEA, hypotension can be a problem requiring
administration of additional IV fluids.

Intrathecal administration of opioid and local anesthetic
(0.5% bupivacaine) at induction of anesthesia results in good
postoperative analgesia for up to 24 hours. Administration of
intrathecal analgesia takes the same time as epidural analge-
sia during anesthetic process before surgery, but does not
need the skilled postoperative care required for epidural.

A recent observational study showed that single-dose
intrathecal opioid followed by IV PCA resulted in better
pain control than CEA in patients undergoing colorectal
surgery.26 In addition, time to mobility and consequently
hospital stay was shorter in the intrathecal analgesia group. A
subsequent randomized controlled trial comparing CEA, in-
trathecal analgesia, and IV PCA in laparoscopic colorectal
surgery showed that duration of nausea, return of bowel
function, and total hospital staywere higher in the CEA group
than the other two groups. The pain scores were significantly
higher in the IV PCA group than the other two groups.27 This
positive effect of intrathecal analgesia in laparoscopic colo-
rectal surgery was further confirmed in a subsequent ran-
domized study.28

Nonopioid Analgesia

Opioid-sparing techniques using different analgesic mecha-
nisms of action is recognized as an important component
strategy for postoperative pain management. Nonsteroidal
anti-inflammatory agents (NSAIDS) are useful in reducing the
amount of opiates requested and administered to the patient
thus reducing opioid side effects.29 They are useful in mild to
moderate levels of pain. NSAIDs act by inhibiting the enzyme
cyclooxygenase (COX) thereby blocking the production of
prostaglandins resulting in an anti-inflammatory response.
NSAIDs are classified by their selectivity of the COX isoen-
zymes. There is a risk of bleeding with these agents, so use of
NSAIDs is dependent on the individual patient’s risk factors.
Nonselective agents such as ibuprofen do have an increased
side effect profile (bleeding, antiplatelet effect); however,
general consensus in the literature is that COX-1 inhibitors
are preferred over selective COX-2 inhibitors such as cele-
coxib, given the recent evidence of cardiovascular risks
associated with COX-2 agents.29–31

Ketorolac is an injectable nonsteroidal anti-inflammatory
drug with analgesic properties. It predominantly affects COX-
1 and can be used as pre-emptive analgesia and as an adjunct
to other agents.31 Ketorolac reduces narcotic consumption by
25 to 45% and is a common adjunct in colorectal surgery
postoperative protocols.31–33 The usual dose is 30 mg given

intravenously. In a prospective randomized clinical trial in
postoperative colorectal surgery patients, the addition of
ketorolac to morphine PCA had an opioid-sparing effect
with a resultant decrease in postoperative ileus.34

Acetaminophen is a centrally acting analgesic, but lacks
peripheral anti-inflammatory effects. Oral acetaminophen is
widely used for acute pain relief. Acetaminophen is a common
ingredient inmany combination oral painmedications, so it is
vital to counsel the patient not to exceed the 4000 mg daily
maximum dose due to the risk of hepatotoxicity. Systematic
reviews of randomized controlled trials (RCTs) confirm the
efficacy of oral acetaminophen for acute pain.35 However,
acetaminophen has a slow onset of analgesia; until recently
the nonavailability of the oral route immediately after surgery
limited its value in treating immediate postoperative pain.
Paracetamol is a stable IV form of acetaminophen and is now
commercially available. Paracetamol’s major advantages over
NSAIDs are its lack of interference with platelet function and
safe administration in patients with a history of peptic ulcers
or asthma. Opioid-sparing effects have been associated with
paracetamol administered intravenously.36 A mixed trial
comparison found a decrease in 24-hourmorphine consump-
tionwhen paracetamol, NSAIDs, or COX-2 inhibitors are given
in addition to PCAmorphine after surgery with a reduction in
morphine-related adverse effects. However, the study did not
find any clear differences between the three nonopioid
agents.36 A systematic review identified 21 studies compar-
ing paracetamol alone or in combination with other NSAIDS
and reported increased efficacy with the combination of two
agents than with either alone.37

Peripheral Nerve Blocks

The transversus abdominis plane (TAP) block is a peripheral
nerve block that results in anesthesia of the abdominalwall.38

The technique was first described in 2001 as a refined
abdominal field block with a single shot into the plane
between the internal oblique and transabdominal muscles.39

This plane represents an anatomical potential space with
nerves leaving the plane to innervate the abdominal muscles
and skin. Local anesthetic is injected into this plane either
uni- or bilaterally. The site of injection can be modified
according to the anticipated site of incision. The technique
can be blind, laparoscopically, or ultrasound guided. Further-
more, the TAP block is thought by its proponents to have a
lower risk of complications and greater acceptability to
patients than epidural analgesia. There are several heteroge-
nous studies looking at TAP rectus sheath blocks on pain relief
after abdominal surgery with insufficient data on method of
localization, timing, doses, and volumes of local anesthetics.
TAP blocks are clearly subject to operator variability and skill.

A Cochrane Review that included eight studies with 358
participantswithmoderate riskof bias showed that TAP block
patients had significantly less postoperative requirement for
morphine at 24 and 48 hours compared with noTAP or saline
placebo. Therewas no significant impact on nausea, vomiting,
or sedation scores. Recent studies have looked at the use of
TAP in colorectal surgery. In an enhanced recovery protocol,
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TAP plus IV paracetamol in laparoscopic colorectal surgery
resulted in earlier resumption of diet and discharge from
hospital compared with morphine PCA.17 One study from
2012 compared TAP plus PCA versus subcutaneous local
infiltration plus PCA in open right hemicolectomies.40 This
study showed reduced PCA morphine use at 24 hours and
decreased sedation in the TAP arm. Similarly, Conaghan et al
reported decreased IV opioid use in laparoscopic colorectal
resections with TAP þ PCA versus PCA alone.41 Although
there is limited evidence to suggest improvement in pain
scores and opioid consumption after abdominal surgery,
further studies are needed to evaluate the role of TAP blocks
comparedwith other modalities of pain management such as
epidural anesthesia.

Local Infiltration

Colon and rectal surgeons have used infiltration of local
anesthetics throughout the history of the specialty. Many
cases such as anorectal procedures can be accomplished with
local anesthetics and IV sedation.42 A limitation of the
anesthetics previously available (Xylocaine and bupivacaine)
was their short duration (minutes to a few hours). Recently a
new formulation of liposomal bupivacaine (Exparel®, Pacira
Pharmaceuticals, Parsippany, NJ) has received approval from
the U.S. Food and Drug Administration and can provide
analgesia for up to 72 hours. It was approved for injection
into the surgical site to produce postsurgical analgesia. The
two pivotal studies leading to approval were in hemorrhoi-
dectomy and bunionectomy patients.43 The drug is provided
in a 20-cc vial that contains 266 mg of liposomal bupivacaine.
It can be diluted up to 14 times if desired. Since its release, this
drug has seen increasing adoption, but the reported experi-
ence has been limited to date.44 A series of four consecutive
patients undergoing loop ileostomy closurewere successfully
managed with multimodality postoperative pain manage-
ment (including liposomal bupivacaine, IV paracetamol, and
ibuprofen) as 23-hour procedures. Utilization of local infil-
tration as part of a multimodality approach appears to have
great potential.

Special Circumstances

Obese Patients
Postoperative pain management is challenging given this
population’s susceptibility to sleep apnea and respiratory
depression that may be exacerbated by administration of
parenteral opioids. For morbidly obese patients, it can be
beneficial to provide postoperative analgesia via the epidural
route. Patient-controlled analgesia is an alternative in the
absence of epidural analgesia; however, the patients need to
be closely monitored during the postoperative period with
particular attention to sedation and pulse oximetry. The
general consensus for pain management has been to use
multimodal analgesic approachwith a preference for regional
techniques and avoidance of sedatives.45 A study by Batistich
et al in 2004 showed that need for morphine by IV PCA in
morbidly obese patients after bariatric surgery was signifi-

cantly lower than previously described for both open lapa-
rotomy or laparoscopic surgery when regional blocks and
systemic nonopioid analgesia were used as adjuncts.46

Chronic Pain Patients
Patients on opioid treatment for chronic pain present a
challenge as their postoperative analgesic needswill typically
exceed their baseline daily doses. Their requirement of anal-
gesia is considerably higher than the typical patient and is
due to tolerance of opioids and hyperalgesia.47 Postopera-
tively, a multimodal approach to analgesia must be utilized
including regional, local infiltration, and nonopioid systemic
analgesia. A continuous PCA basal infusion or administration
of long-acting opiates via a transdermal route may provide
more effective pain control as routine dosing schedules are
likely to not be sufficient. Appropriate discussion with pa-
tients in the preoperative period with drawing up of a
mutually agreeable pain contract and addressing hyperalge-
sia may result in better postoperative pain control.

Conclusions

Each patient is unique in his or her perception of pain
allowing for many combinations in the treatment of pain.
The introduction of enhanced recovery programs for colorec-
tal surgery have changed both physician and patient expect-
ations in terms of perioperative pain management making
the reduction of opiate intake a factor in meeting these
expectations. In conclusion, multimodal pain management
therapy should be used whenever possible. Unless contra-
indicated patients should receive around the clock regimen of
NSAIDS or acetaminophen. Pre-emptive analgesia with such
agents as well as regional blocks may be beneficial in ambu-
latory cases. Patient-controlled analgesia with morphine or
hydromorphone is appropriate for patients undergoing ab-
dominal procedures under general analgesia. If not

Table 1 Sample multimodality pain management

Preoperative

Acetaminophen (paracetamol) 1,000 mg IV in preop

Ketorolac 800 mg IV in preop

Intraoperative

Liposomal bupivacaine 266 mg wound infiltration

Postoperative

Acetaminophen (paracetamol) 1,000 mg IV every 6 h until
patient taking oral meds

Ibuprofen 800 mg IV every 8 h until patient taking
oral meds

PCA (morphine or Dilaudid) for severe pain (scale 6–10)
until patient taking oral meds

Oxycodone 10 mg PO every 4 h for moderate pain
when taking oral medication

Abbreviations: IV, intravenously; PCA, patient-controlled anesthesia; PO,
by mouth.
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contraindicated, addition of NSAIDs may lower the narcotic
requirement and improve the quality of analgesia. An exam-
ple of a multimodality approach is presented in ►Table 1. An
epidural or intrathecal approach postoperatively is appropri-
ate for patients undergoing abdominal procedures requiring
extensive incisions, and those who are morbidly obese or are
on chronic painmedications. There is only limited evidence to
suggest that the use of perioperative TAP block reduces opioid
consumption and pain scores after abdominal surgery when
compared with no intervention or placebo. Further studies
comparing TAP to other standard methods of postoperative
analgesia are needed.
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